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CHAPTER X 



INXRODUCTIOH 

The ute of televised instruction in schools is wide-spread today 
with 11,678,512 students on all grade levels of education enrolled In 
televised courses of instruction*^ The equipment, facilities, and staffs 
required to service the present users of televised instruction represent 
a substantial investment of school funds* Unfortunately, there has been 
little qualified, impartial information which school administrators could 
consult to ensure that the television equipsseht, facilities, and staffs 
which they were considering for acquisition were appropriate (in terms of 
intended function, quality, and cost)* Too often, the vendors of facili- 
ties and equipment have been the major or only source of technical infor- 
mation consulted by school boards and administrators. Too often, the 
results have been inappropriate application of the medium, inappropriate 
quality of equiipaent selected (sometimes under-sophisticated in terms of 
school requiremimts, sometimes over-sophisticated), lack of external 
equipment compatibility, and in some unfortunate cases, lack of internal 
compatibility. 

Purpose of this Document 

This document is Intended to serve as an instructional TV priicer 
for school administrators and other responsible officials to help them 

Hiiwrence E* HcCune (ed* and comp*), national Compendium of 
Televised Education , Vol* XX (East Lansing, Michigan: Michigan State 
tjplversity Continuing Education Service, 1963), p»i* 



make selections o£ television eijuipment end fecilltles and avoid 
expensive mistakes » 

Presented berein are brief descriptions of the three major sub- 
systems which make up an Instiructional TV equipment system. These in- 
clude TV origination, transmission, and reception-distribution sub-systems* 
The discussion also touches on considerations concerning school plant 
implications, overhead related to personnel and maintenance, and guide- 
lines for the assessment of T\^*s potential in a school system* 

Nature and level of Discourse 

Toe discussion herein is purposely written in non^technical lang- 
uage so that responsible educators, legislators, and interested lay people 
who may not have extensive backgrounds in the area of TV engineering can 
grasp the function of each piece of equipment described and develop a 
general appreciation of the quality standards (and associated cost range) 
which it should meet for specific purposes* 

The Pace of Technological Change and its Implications for Beaders 

A vigorous and healthy competition among television equipment 
manufacturers generates a force which results In a continual improvement 
in TV hardware available to schools* While the descriptions of equipment 
In this document may be relatively accurate during their preparation, 
there is no assurance that the state of the art will not have changed 
materially by the time that the document is in the hands of readers* 
Therefore, when actual equipment negotiations are contemplated, the infor- 
mation in this section should be supplemented with engineering specifi- 
cations prepared by unbiased sources* Such specifications will serve as 




a guide for vendors and if followed will help ensure that equipment 
supplied by them will meet the standards desirable for school-t^ed 
TV systems. A listing of several unbiased » qualified sources of engin- 
eering specifications may be found in Appendix A. 






CHAPTER XX 



ORIGINATiON SYSTEMS 

Aa origination system might be definca as those items of TV 
equipment necessary to perceive visual and audio information, change it 
into an electronic signal, and present it in acceptable form to the trans* 
mi^sion-dlstribution system. 

An origination system can range in complexity from one simple, 
industrial, self •contained camera costing approximately $700 to an elabo- 
rate TV studio with multiple cameras, lights, audio, and special effects 
equiipment costing in excess of one millioa dollars. 

Origination systems would include any of the following, either 
alone or in combination: (1) TV film chain, (2) video tape machine, 

(3) local school TV cameras j^and audio system where necessarx/t and 

(4) incoming signals from local educational or commercial TV stations. 

Film Chain 

A TV film chain consists of a motion picture projector (with 
special adaptation of the film pulX-dowc mechanism) and slide projector 
which are placed so that they project into a small, permanently mounted 
TV camera. The TV camera, in turn, sends the signal into the distribution 
or transmission system. A typical film chain is the size of a small 
steamer trunk and will cost between $3,500 and $7,500. Commercial TV 
stations use such a device to present the late, late movie. (Brets and 
Hade tried using a conventional unadapted film projector as a film chain 
component for a closed-circuit system. It proved to be very satisfactory. 
Pi;edictlons of flutter and film bar were not substantiated. If it is 
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possible to use a conventional projector as part of a closed-circuit 1? 
film-chaln« It will lower the cost considerably - $1,000. vs $7,500, plus 
camera control.) If a school TV system has a £ilm»chaln, it can be used 
to distribute regular materials from the A/V library. Such a system 
offers considerable attraction under certain circumstances (over conven- 
tional classroom film projectors) in terms of (1) economy of distribution 
/in broadcast situations^/ and (2) convenience in use /to. closed-circuit 
situatioxm/ • 

It is usually desirable to add a slide projector to the film- 
chain. The slide projector is usually mcunted at a right angle to the 
TV pick-up camera. The slide image is directed Into the TV camera through 
a system of prisms or mirrors, called a **multiplexer** which makes this 
right angle projection possible. When not using the slide, the multi- 
plexer passes the motion picture image directly through and into the TV 
pick-up camera. The slide projector will range in cost between $500 and 
$1,000. A multiplexer will cost $1,680 and up. 

Video Tape Machines 

A video tape machine works on much the same principle as an audio 
tape machine; that is, it records and plays back or simply plays back 
images and sound on magnetic tape. Standard size video tape machines 
range in cost between $40,000 (black and white) to $65,000 (color). 
Smaller, so-called portable video tape nmehines which meet FCC broadcast 
sta dardc range in cost between $14,500 and $22,000. Portable machines 
currently on the isarket Which meet closed— circuit standards range between 
$10,900 and $12,000. Both the broadcast and closed-circuit portables 
noted above are about the size of a mediutu suitcase and weigh between 68 
and 98 pounds. Recently, several domestic fitios have introduced to the 






market a very small closed-circuit machine which uses V* tape. These 

t 2 

machines reportedly sell for between $750^ and $3 >900. 

tape devices offer advantages In terms of (1^ econoniy^ and 
quality of production^ ([2) economy of distribution, and (3) convenience 
in program use. In addition to the prpgrams which can be produced locally 
with video tape, there arc large libraries on the regional and national 
levels which have hundreds of hi^-quaiity instructional TV courses on 
all grade levels and in a vide var:^ :ty of subject areas that can be 
rented and played back over a district reeorder-distributlon-display 
system.^ Use of these materials, where appropriate, can trim local 
production budgets materially. 

Where distribution and display systems are contemplated, the 
addition of a video tape machine as an originating source is highly de- 
sirable. Where local production facilities are contemplated, the In- 
clusion of a video tape facility is mandatory if true quality and 
efficiency are to be achieved.^ (When used in distribution systems, a 
modulator must be added to the tape machine at a cost of approximately 
$a 50 .) 



Htfesgrove Video Recorder (San Francisco: Hal Cox, Inc.,, 1965), 

pp. 1-4. 

^VR«303 Videotape Television Recorder and Videotrainer Closed 
Circuit Television Tape System (Redwood City, California: Ampex Corp., 
1965), pp. 1-4. 

^The latest National Instructional TV Library Catalogue lists 324 
telecourses available for rental. For further information see A Guide to 
Films. Kinescooee. and Videotapes Available for Televised Use 1964 (Third 
edition; New York: National Instructional Television Library, 1964), 
pp. 1-Sl. 

^For a more complete discussion of the potential of XV recording 
systems for schools, see Warren L. Wade, TV Recording Systems ; A Guide 
for School Administrators (Redwood City, California: Ampex Corp., 1964), 
pp. 1-17; for a comparative engineering evaluation of three portables 
extant, see William C. Lewis, Television Tape Recorders (Boulder, Colorado: 
University of Colorado, 1964), pp. 1-52. 



IN SHORT, THE CAPACITY OF VIDEOTAPE INSTR08BNTS TO RECOSD, SIOBE, 
AND PLAY BACK INFOBMATXON HAKES POSSIBLE THE ACHIEVEMENT OF ECONOMY IN 
PRODUCTION AND EFFICIENCY<^EFFECTIVENESS IN UTILIZATION WHICH ADVOCATES OF 
TELEVISION IN EDUCATION HA\ffi ATTEMPTED TO ACHIEVE FOR THE PAST TEN YEARS 
BUT WITHOUT DEMONSTRABLE SUCCESS. 

TV Camera Chaim . 

One of the most universally recognised origination systems is the 
television camera* TV camera chains have become more sophisticated In 
capability, sore simplified in packaging, more durable and less expensive 
over the past 5 years. Existing TV camera chains fit under two major 
categories. These are identified mainly by (1) type of operation (inarmed 
or unmanned) and (2) type of camera pick-up tube (image orthicon or vidl* 
eon). 

Manned and Unmanned Cameras . A camera which is to be manned by 
an operator at the camera position Is usually of the "view finder" type* 
It has a small TV screen at the rear of the camera for the opc rator to 
view and has controls for the local manipulation (pointing, focusing, 
etc.) of the instrument. This kind of camera is most commonly employed 
in a studio situation or in a situation where it is necessary to follow, 
rapidly, unpredictable and widely diverse movements. 

A camera which is not to be manned at the camera location is com- 
monly referred to as an "industrial" camera and is particularly charac- 
terized by an absence of a view finder. An industrial camera is employed 
for a variety of purposes Including educational, industrial, medical, and 
military* Industrial cameras are used in those situations where obser- 
vation assignments are relatively static or predictable or where it 1» 
not possible to use human operators because of limited space or hazard 
to personnel. 
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Image Orthlcon and Vldicon Camera Tubes , The normal 

image orthlcon tubes used in cameras today are either of the 3” or 
diameter. The length of the 3” tube is apprcsxiaately 12” and the length 
of the 4%” tube is only slightly more. The cost of the associated cir- 
cuitry for the image orthicon camera varies between $8,000 for industrial 
models (e.g., CZ TE 17-A) to $25,000 for view finder models (e.g., KCA 
TK 60). Vidicon tubes measure 1” x 6” (although 1%” tubes are used in 
some special purpose equipment). The cost o£ the associated circuitry 
for vldicon cameras varies between $700 for the economy class industrial 
models (e.g., Du Hont Tel-Eye) to $9,000 for view finder models (e.g«, 

RCA TR-15, GE PE 23). In sise and shape, image orthicon cameras range 
from 10” diameter x 18** length for industrial models to 18” x 18" x 30" 
for view finder models. In size, vidicon cameras range from 2" x 4" x 6" 
for special purpose Industrial models to 18" x 18** x 30" for view finder 
models. The shape ranges from cylinder to rectangular box. 

With special adaptation, both image orthicon and vidicon models 
are capable of picture resolution up to 1,000 lines. The range for vidi- 
consis from 400 to 1200 lines. As a generalization, it can be said that 
most image orthicon cameras have better llg^t-re»ponse characteristics 
than vidieoas, some giving usable pictures with a lig^t level of % f cot- 
candle. However, recent significant advances in the field of vidicon tube 
construction and associated circuitry have placed the vidicon camera in 
a competitive position. One model now boasts of usable picture response 
in light levels of 2 ft.-lamberts. 

Sssential Differences Between Camera Chains . The e&santial 
differences between camera chains include (1) operational type and 
(2) cost. 
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Operational Tvpe > The selection of a **view finder” or “industrial” 
camera is or should be predicated on use requirements. In those situations 
where on-site operator control is required, an industrial model borders on 
being totally unacceptable. The reverse is not true. However, the use of a 
view finder camera where an industrial model would suffice holds consider- 
able implications in terns of esscess costs. 

C osts . The costs of a camera system are related to the require- 
ments of intended use and the implications which this equipment holds for 
design and circuits (e.g,, required light-response characteristics, resol- 
ution requirements, necessity for Electronic Industries Association ^EIA/ 
sync, compatibility with other systems, and pictorial matching with other 
cameras in the system). If an Industrial camera can be used in the pises 
of a view finder camera, the costs of the chain can be cut by 50% or even 
as much as 66-2/3%. If a vidicon model can be located which meets the 
other requirements for the system (and there is no reason why one cannot 
be located), the costs (both initial and maintenance) can be reduced 

further. 

The simpler external circuitry of the vidicon camera, as compared 
with ihe iisage-orchieca camera, made possible smaller and l«iss ex- 
pensive cameras. Another advantage of the vidicon for educ^iona 
and Industrial applications was the lower operating cost, whereas 
the image-orthicon depreciates over a 500-hour gu^^ranteed life, the 
vidicon can be used up to ten or fifteen times as long. Since its 
initial cost ia about a quarter that of the image-orthicon, the 
advantage can be very great 

The cost of a new image orthicen tube ranges between $ 1,200 for a 3” 
tube and $2,000 for a tube. A vidicon tube costs approximately $200* 



^Eudy Breta, Tpchni gnes of Television Production (New York: 
McGraw-Hill Book Company, Inc., 19^2), p. 26. 







• ». « more recent itaprovijincnts in sens^.fcivitya plus ciiu fits« gifsy* 
scale rendition Which has always characterized the vidicon, have led 
some persons to the conviction that the vidicon wr^ld soon challenge 
the pre-eminence of the image-orthicon as well* 

Soec'-fic Roles of Various Camerra Chains . Neither the ‘’view finder” 

I 

nor the “industrial” TV cajaera chain is a ’’better” device* Each device is 
designed to meet the requirements of certain well-defined situations* 

The view fiader camera is mandatory when it is necessary to follow^ rapidly, 
unpredictable and widely varying movesetits. The industrial camera is per- 
fectly acceptable for use when movements are narrsw in ecope and esu be 
predicted with some accuracy* 

Neither the iaage-orthicon nor the vidicon camera tube is a “better 
tube* The preferability of each can be assessed best in taros os the rs- 
quiremsnts of the situation in Whiuh the camera will be used* These re- 
quirements are functions of light conditions, resolution, coopet ability 
with other system components and pictorial matching ccnslderatloas c It is 
suggested that vidicon systems which meet each of these requirements can 
be located today* 

Other Stations 

Incoming signals from local ETV or commercial stations can te 
rebroadcast threuj^ a simple arrangement similar to a receiver and signal 
amplifier (plus TV tapci recorder where time delay is desirable)* With 
such an arrai^gemant, then, local TV stations not own^d by the school sys- 
tam can become an ovriginatlng source* Permission to carry these signals, 
however, must be reived from the originating station* 




o 




11 - 



System Configuration Determinants 

The qualifications which should determine the type of origination 
equipment that would be most appropriate for a given situation would be 
those listed on pages 37*38 of this chapter* To be more specific, will 
the proposed origisatlons be used for (1) intra*facility or (2) inter* 
facility purposes? Will they be transmitted via (1) closed-circuit, 

C2) fixed service, or (3) broadcast TV? For the most part, intra-facility 
closed-circuit uses require the least sophisticated origination equipment, 
whereas inter-facility broadcast TV uses require the most sophisticated* 
Intra-Facilitv Origination Systems * Simple camera origination 
systemc are not expensive and can be most effective when used to magnify 
live demoastrations in motion and other small scale, three-dimensional 
materials* No other visual device can do this in a **live” situation* 

The magnifier can be handled most appropriately by the teacher or lecturer 
himself* (This is one of the few cases where a non-view finder camera is 
the most appropriate instrument even though the potential operator is on- 
site*) It is designed to serve viewers within the four walls of a single 
room* Most secondary schools and many elementary schools which include 
large numbers of demonstrations in the classroom can justify the purchase 
of a TV magnifier* Divergent examples of possible subject uses in second- 
ary schools would Include chemistry (experiments), physics (demonstrations), 
drafting (drawing skills), and music (wind instrument fingering)* Examples 
of possible use in elementary schools might include skill demonstrations 
in art by both teacher and student or the sh^irlng ot student work samples 
simultaneously with all students in the class, with the teacher directing 
attention by pointing under the camera to various important facets* 
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The magnifier should be provided with a manually controlled zoom- 
type lens (25-lOOnim ?an Cinor $325.00, or some comparable instrument) 
with a^lmm close-up adapter* Normally* the magnifier will be mounted on 
a simple pipe rack in a position over the lecturer’s head. From there, 
it can observe all objects on a desk, demonstration table, or in the 
lecturer’s hands* This camera should also be provided with a floor tri- 
pod (on a simple dolly and wheels) as an alternate mount* The placement 
of the camera, overhead or on the floor, will be determined by the nature 
of the demonstration* The overhead mount should not exceed $50 in cost 
(if fabricated in a school district's own shop)* The tripod mount, com- 
plete with wheels, dolly, and pan head should not exceed a range between 
$150 to $250 for a simple setup for a small camera. 

In a limited number of cases, it may be desirable to add a second 
camera (this time on a floor tripod-dolly and equipped with a view finder) 
to vhe overhead magnifier* With this second camera, a switch ($25-$50 for 
a small mechanical switch or $1,2C0 and up for a switcher-fader) to permit 
the lecturer to change the TV view from one to the other, and a modulator 
($850), it is then possible to trcusmlt a complete teaching lesson beyond 
the four walls of a single classroom over the building distribution system* 

The camera or cameras, used with either system should be capable 

7 

of transmitting either a video or an RF signal, preferably both* (RF 
cameras require an audio adder if fed to other rooms*) Demonstrations 

7«rf» is 

an vibbreviatlon for "radio frequency." It is a term 
used to identify one uiethod of transinitting picture or picture and sound 
through space or over a cable. The: picture or picture and sound are sent 
through a modulator and transmitted on a regular TV wave. The use of "RF" 
transmissions over a cable permit the simultaneous use of that cable for 
more than one program. Your TV receivers at home receive an "RF" signal* 

"Video" is a term used to Identify another method of transmitting 




requiring hi^ resolution will require video eametesi ^©weves, sany 
cotaaRinlcation situations do not require greater than the 300-400 lines of 
resolution possible with an RF camera. In any case, an RB' camera should 
present 400 lines of resolution and a video camera should present a mini- 
mum of 600 lines. Either camera should be able to pj jsent an acceptable 
picture with a lens opening of f2.9 at a light level of 10 foot-candles . 
There should be no noticeable image lag under these conditions. It is 
probably not mandatory that the cameras meet EIA sync standards since 
either the "Overhead” or "Self-Directed rif” system would be used strictly 
for closed-circuit purposes within a single classroom, a single school off 
a single campus. However, those schools or districts contemplating studio 
and/or broadcast systems in the fcrseeable future would wish to specify 
EIA standards for origination equipment at the outset. (Several conq>attle8 
now offer cameras which can be converted from closed-circuit standard to 
broadcast standard EIA sync by plugging in one or two additional circuit 
boards. This might be a desirable camera feature for schools that plan 
to begin with closed-circuit service and develop, s^.iquei$tially, a broad- 
cast service.) 



picture only over a closed-circuit line. A video signal cannot be trans- 
mitted through space under normal operating conditions. It must be tran - 
mitted from the point of origin to the point or points of reception 
a coaxial or biaxial cable. It occupies the capacity of the 
and therefore a separate wire must be provided to carty the sound signal 
if sound is to be transmitted with the pictore. 



The essential differences between V' and "video" are these. RF 
can be transmitted through space or over a cable. Video can travel only 
over a cable. Both sound and picture are carried by the same cable when 
an RP system is used, while a video system requires that a separate ca-ie 
be used to carry each. However, where high definition is essential (e.g., 
where small print must be read or where small scale demonstrations arc to 
be shown on the TV screen) video Is superior, since a normal video system 
can present 600 lines of resolution at the receiver, while an RF system 
is lucl^ to present 320 lines at the receiver. (Incidentally, your re- 
ceiver at home seldom presents over 275 lines.) 
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In terms o£ cost and present developments ^ It Is difficult to 
recomoend or justify more sophisticated camera systems than the ones 
described above on a district, single school, or single campus level. 

Full scale TV production (of a quality suitable to maintain viewer 
respect) requires expensive facilities and a corps of highly trained 
technicians who usually command rather high salaries. It is the type of 
expenditure which can be justified at this time only when, carried out in 
a broadcast situation where the costs can be absorbed by a large reception 
population or When carried out via closed-ciruit in a large enrollment, 
geographically compact district where considerable numbers of viewers 
watch sifflultanerusly. 

In terms of results, the same types of TV demonstrations up to a 
given level of complexity can be accomplished with the simple "Overhead TV” 
and "Self -Directed” systems described herein as with considerably more 
sophisticated systems, and they can be acconq>lished with comparable quality. 
A definite increment in quality over the two simple systems cannot be ex- 
pected until this given level of complexity is exceeded and a studio-type 
operation is entered. 

Two other origination systems might be considered for inclusion in 
an intra-building or intra-campus situation. These would include (1) film 
chain origination and (2) video tape origination and recording systems. 

The film chain makes available materials from the A/V library which arc 
on film while the vldt^o tape machine makes available materials which are 
on V'ldeo tape;and video tape also makes it possible to preserve for reuse 
the best demonstrations which are recorded via the local xv camera aysteiu. 
This latter capability is particularly interesting in terms of potential 
economy since good demonstrations which are recorded can be replayed with- 
out the repeat Investment of TV crew time and 'IV teacher time. 



The Atned Services pioneered the use of closed-circuit TV for the 
distribution of pre-recorded instructional materials at the Ft* Monmouth » 
New Jersey, Signal Corps Depot. Other military organiaations developed 
similar installations. These systems were reported to have yielded con- 
siderable improvements in instruction and considerable economicv' in staff 
tisiie and actual dollars. 

Bretz and IC'ade developed What they called a “Central Projection 

System^' at UCIA in 1959. It hooked a number of film projectors located 

in a central site into a campus -wide TV distribution system. This system 

was designed primarily as a convenient and efficient distribution system 

0 

for conventional audio-visual instructlociaX films. 

According to written report? ;» both the inl.Xitary installations and 
the UCLA installation met their objectives very well. Both used coaxial 
cables to carry the signal and both were concerned with providing a con- 
venient film distribution service to a limited areja (confined to a single 
military installation or university campus). At least they demonstrated 
the advantages and disadvantages of a central film projection installation. 
The less expensive video tape machines developed recently might be added 
to the central projection installation, thus increasing the dimensions of 
the "canned” resources to include the contents of vid tape libraries 
which now exist and the library of accumulated localli -produced quality 
demonstra\i-oas. Note, however, that the less expensive V* tape machines 
have a maximum of 150 lines of horizontal resolutions 

o 

Rudy Bretz, "Central Projection: A New and More Practical 
System for the Utilization of Educational Films," Journal of the SMPTE , 
72:4-5, March, 1963. 
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Intcr«Facllitv Oriclaatlon Systems . At least one institution la 
a count/ or region say wish to provide a first«clsss broadcast sad elosed- 
clrcult origination facility. It should be of sufficient size and sophis« 
tlcation to permit the mounting of 3 ny kind of local programs required. 
Such a facility will cost between $ 4^9000 and $150,000 to equip. Added 
to this would be the costs for housing and staffing. Annual operating 
budgets for such a facility would range between $40,000 and $200,000, 
depending on the siae of the facility and the number and scope of the 
productions mounted. 

In brief, a broadcast studio would have at least two high quality 
floor cameras with view finders $ $7,500 for vidicon cameras and $20,000 
for image orthicon cameras, a film chain (@ $5,000 - $7,500), associated 
sound equipment (cost not projected), control booth (cost cot projected), 
and video tape machine (@ $14,500 - $34,500). All equipment for this 
facility must meet £IA standards and FGC requirements. 

Because of the costs associated with such a facility, it is manda- 
tory that it be available for use to all institutions, departments, etc., 
participating in the TV service which have need to originate TV communi- 
cations. A junior college, large high school district, or large elemen- 
tary district would be logical organisations to consider the acquisition 
of such a facility. 

Inter-Facility Origination Systems. Mobile . It is possible that 
one institution in a county or region nay wish to provide a mobile TV 
camera facility. Ideally, it should be capable of reaching any relevant 
point in the area with its cameras to record on video tape or send back 
to the studio, via microwave pictures and sound from that remote loca- 
tion. A mobile facility will range in cost between $20,000 and $250,000, 
depending on Its quality and flexibility. 
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A nubile facility would have two high quality view finder cameras 
similar in cost and characteristics to those recommended for studios. 

< . < . « . . ..A. — ^ AMMI.aW 4*A 1\A flV 

However » it is essencxax xEuy v»p wwu»j»«»-w — — 

one or two men from the vehicle to the tripod, and rugged enough to give 
trouble*free service in spite of constant trensportation. Associated 
sound and control equipment will also be required as will sufficient 
space to house these permanently in the vehicle in locations which are 
easily accessible to production and maintenance personnel. It would be 
highly desirable to have the vehicle equipped with both video tape and 
microwave. The vehicle leg of the microwave link would cost approximately 
$7,500, and the video tape machine between $14,500 and $40,000. Although 
it is desirable to have both, if a choice must be made between microwave and 
video tape, the latter would provide the greatest service and flexibility 
for the unit. 

The vehicle required to carry this equipment will vary in size 
according to the completeness of the facility. A minimal facility, con- 
sisting of a vidicon camera and a helical-scan video tape recorder, can be 
housed in a station wagon. A complete facility with a standard size video 
tape machine and a microwave link could be fitted into a small moving van 
or converted airport bus. 

Because of the cost of staffing such a facility and the skills 
required to operate it with maximum efficiency, it is suggested that only 
one such unit would be opei ted within a county or region. It is even 
possible that one such unit could service several counties. 



o 



CHAPTER XXX 



tpoAuCMTCCTracr cvCTimQ 

A transmission system includes that equipment which is necessary 
for accepting picture and sound information from the origination system 
(studio, video tape, film chain, or mobile camera unit) and converting 
it to electronic waves for movement from the point of origin to the point 
or points of reception* The main types of transmission systems available 
for use by education today include (1) standard broadcast, (2) fixed ser- 
vice, (3) microwave, and (4) cable. 

Brcadcasft Syste m 

A broadcast system accepts information from the origination sys- 
tem, converts It to broadcast waves and transmits it in a more or less 
omnidirectional pattern to receiving antennae at school sites. Equip- 
ment items in this system include a broadcast antenna, transmitter, trans- 
mitter control and associated test and monitoring equipment. It should be 
capable of placing a 500 micro-voli: signal on any receiving antenna in the 
primary coverage area. 

Housing for a transmitter will require a minimum of 1600 square 
feet and because of the heat generated, the transmitter axes mu^t be air 
conditioned (for the good of the eqixipmeut) * 

Federal Communications Commiission (FCC) regulatioiis require that 
an engineer with appropriate license (1st class) be in attendance at the 
transmitter controls ^enever it io in operation. 

Broadcast transmitting equipment is expensive. Xlie transmitter, 
control system, test equi]>ment, and monitoring equipment for a l-kw device 

er|c 
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will cdst approxiioat<ely $60,000. A 25-kw device and associated equipment 
'Will cost approximately $236,000. The broadcast anteTina, depending on 
size and construction, will cost between $5,000 and $25,000. The tower 
necessary to hold the antesma up in the air will vary in cost according 
to height and structural specifications (cost not projected). 

The signal range will depend on the height of the antenna, terrain, 
power, pattern, etc. Xt might be as great as 50 miles or as small as 10 
miles. 

Instructional Television Fixed Services 

There are two TV emission systems available to education which 
stand midway between regular (VHF and UHF) broadcast and closed -circuit 
cable systems and ^Ich achieve much of the same effects of transmission 
privacy and multiple program capability as cable. One system was approved 
in September, 1963, for use by education. It is called the ^'Instructional 
Television Fixed Service” or 2,500mc, multi-channel, low-power broadcast 
system. It differs from microwave in that its transmitter signal may be 
omnidirectional. The privacy of the system is maintained at the receiver 
location. Only those receiving sites provided with a special, hi^ly 
directional dish or comer antenna, which is oriented toward the trans» 
mitter location, can receive the signal. Up to five programs can be 
transmitted simultaneously via this system if appropriate equipment is 
(provided and the necessary channels are assi&^ed by the 1?CG. (There are 
actually 31 channels available, but only five may be assigned to any one 
school district.) The signal range of this equipment is 15-20 miles de- 
pending upon terrain, antenna, «and locations. It is limited to line of 
sight transmission-reception. 
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Re<tuired equipment at the transmitter locativU includes (at the 
present tiiae) one transmitter instrument per channel, transmitter con- 
trols » and associated test and monitoring equipment. The transmitter 
antenna mast is relatively short (to help limit the distance to the 
horizon and thus limit the range and danger of interference with adja- 
cent instructional fixed installations). 

Required equipment at the receiver location includes a relatively 
tall antenna mast, a comer or dish antenna, and a special converter. 

Once out of the converter, the signal is fed into the building distribution 
system and displayed on a regular TV receiver. 

FCC regulations require that the engineer who attends this equip- 
ment during operation have only a 3rd-class license (and remote operation 
is permissible). 

At the present time, the transmission apparatus for the fixed 
facility system is relatively expensive, but less costly then regular 
UHF-VKF equipment. The transmitters cost between $10,000 and $15,000 each. 
The master receiving antenna and converter for each school sits will cost 
between $500 and $1,000. 

It is anticipated that future fixed facility packaging will be 

similar to that now standard with microwave. That is, it will be possible 

to purchase a single transmitter instrument into which it will he possible 

to plug additional channel modules as necessary (up to 4) for a cost of no 

more than $1,000 each. (One firm now offers a dual channel instrument. 

It is an encouraging step in the right direction.) The fixed facility 

system will he more appropriate for educational use at that time. In the 

interim, it will offer an economical, workable alternative to cable systems 

for the inter-connection of widely separated building sites. It is incum- 

% 

bent on educators to demand of equipment manufacturers the packaging that 
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they feel is appropriate to school needs. Without information concerning 
the needs of education ^ the manufacturer can do little. 



^4j% 

tSSiSmmmSmSmSSmmm^SliSSS^ 

Another throu^-the-air transmission system is called "microcrave.” 
It employs hi^Iy directional transmitter and receiver "dish" antennae and 
Is used most frequently to connect (per link) any two line-of-sight points 
with one or two-way picture, sound, and data information. At the pleasure 
of the FCC, more than one channel may be assigned to make possible simul- 
taneous, multiple program transmission between the sites so connected. 
Depending on the terrain and height of antennae above terrain, this equip- 
ment can project a usable signal between 25 and 50 miles. Like the 2500mc 
system discussed previously, microwave transmission is limited to llne-of- 
sight. Of course, it can be received, amplified, and sent on to the next 
link and from there to the next. (Most cross-country phone conversations 
are now carried by such a system of microwave links «) 

Inter-connection via microwave costs approximately $10,000 to 
$15,000 per link ($5-$7,500 per site) for the first channel and $1,000 per 
link for additional channel modules. 

FCC regulations require only that an engineer with a 2nd-c?as8 
license be in attendance during operation and remote operation is accept- 
able . 

hicrowave would seem to be useful for inter-connecting one or two 
widely separated school sites; however, the use of microwave for inter- 
connecting buildings within a school district where rapid and large scale 
development of new school sites is anticipated would seent to be less than 



deslrsbls sltice Its ultiouitB cost wouid probcbly be more expensive tbsn 
would the use of the instructional fixed system which may transmit an 
ciEnldirectional pattern and costs only about $1,000 (vs $5 -$7^500 for 
microwave) at the head end of each reception site* 

CaM e 

Cable transmission systems at the present time are of two main 
types, *‘eoaxiar' and ‘biaxial.” The coaxial cable normally ranges be- 
tween 1/8” and %** in diameter. The wire itself is about 1/16” in diame- 
ter,- is implanted in the center of a polyethylene insulation which in 
turn is surrounded by a metal (flexible) shield which is in turn sur- 
rounded by a neoprene outer cover. Biaxial cable is best described as 
a twin wire system, separated by spacers at regular intervals. 

Considerable discussion ensues between engineers concerning the 
relative merits of coaxial and biaxial cable. Moat engineers will agree 
that coaxial cable is suitable for school building requirements. Opinion 
concerning biaxial wire varies. On the negative side are those who sug- 
gest that the opea wire biaxial system is more press to (1) radiate 
signals and (2) induce spurious signals. On the positive side are those 
who point out that the biaxial systems are easier to install and gener- 
ally have less signal loss than coaxial cables if properly installed and 
maintained. If any generalisation can be made from this controversy, it 
would seem to be that coaxial cables might he most appropriate for use 
in metropolitan areas where there la danger of interference with other 
TV users because of signal radiation 4tid interference with your reception 
because of the possible induction of the TV signals of others. On the 
other hand, biaxial cable systems might be more appropriate for use in 
schcole in remote areas if, as is claimed, the system is characterized 
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by i^ss signal loss than coaxial* No decision either way should be made 
until an unbiased and qualified engineer has assessed the local situation. 

Concerning costs, coaxial wire costs approximately 4$ - »15e 
per foot to purchase outright* Biaxial wire costs approximatsiy . 2d 
lid per foot. (The fittings associated with biaxial systems are some* 
what less expensive than those of the coaxial systems.) Of course, com- 
mon carriers and various cable companies are willing to install and main- 
tain systems for schools. However, these companies have set difficult 
rental rates for their facilities thus far. Under the impact of healthy 
competition from alternative systems (e.g*, 2,500mc ITV fixed seirvice) 
the picture may change. 

Cable systems do not use the public's air wave© aad therefore 
the FCC has little direct interest in their operation (unless there is 
interference with neighbors from spurious radiation or microwave Inter- 
connection 1« required). There are ne licensure requirements for engin- 
eering operators of such systems. It will,, hovever, require »jhe services 
of a qualified engineer to maintain the operational standards oj. the sys- 
tem at a level necessary for reliable school service. 

Cable systems may be used to carry TV signals throughout a 8'’.hool 
building, T hey may also be used to interconnect several buildings . It 
is recommended that buildings on a single campus be so connected; however. 



the interconnection by cable of buildings of a school district which are 
widely separated is not recommended at this time. Alternative .systems 
svLch as the 2,500mc fixed serv.lce (o\: in cvertain limited cases, the micros 
wave) would seem to o.ffer the same multiple program channel capability as 
cable but mlRht orovide this service at c Icwssr cost over the long neu/u 



H( 3 wever, transmission system selection must be done on a case-by-case basis. 
All interested vendors should have opportunity tc submit competitive olds. 
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These bids should then be evaluated by an impartial, qualified engineer 
and cost accountant to determine Which is the most appropriate for the 
school system in question* 

Retransmission System 

In conjunction with broadcast or quasl-broadcast systems it is 
sometimes necessary to extend the signal coverage of the basic trans- 
mitter instrument or to **fill in” shadow areas that do not receive the 
basic signal because of terrain interference* Devices for retransmitting 
TV signals at the instant of their emission include ’’translators” and 
’’boosters*” These devices may be licensed to users (such as a school 
district) by the FCC (and with the concurrence of the transmitter opera- 
tor if the operators of the signal extender and the basic transmitter are 
not one and the same). These retransmission instruments may not be used 
as basic transmitters, only as the extenders of signals from another basi c 
trvai\smitter* (There is one exception to this rule. The Uhiversity of 
Utah has been granted permission by the FCC, on an experimental basis, 
to use a translator as a basic transmitter. It is not anticipated, in 
the light of the development of the 2500mc service, that this will become 

standard practice on the part of the FCC.) 

A ’’translator” is a device for retransmitting the signals of a 
television broadcast station by means of direct frequency conversion and 
amplification of the incoming signals without significantly altering any 
characteristic of the incoming signal, other than its frequency and ampli- 
tude, for the purpose of providing television reception to areas which 
cannot receive the original station signal due to topography or distance. 
A 100-watt translator will cost approximately $8,600 - $13,000, plus 
antenna and other associated gear. Installation, site acquisition, and 
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site development will probably bring the cost up to between $12-$15,000. 

A "booster" is a device for retransmitting tbe signals of a tele- 
vision broadcast station by aagdifying and reradieting such signals which 
have been received directly through space, without significantly altering 
any characteristic of the incoming signal other than its amplitude. Its 
purpose is to extend W reception to areas which cannot receive the orig- 
inal signal because of topograjdiy or distance. Boosters cost between 
$3,000 and $5,000, plus installation, site acquisition, and site develop- 

mente 

Deptfidlttg on power « frequency, terrain, height of antenna above 
average terrain, and signal pattern, the range of translators and boosters 
can be as great as 20 miles or as little as one mile. The use of direc- 



:lonel transmission antennae can extend the range further yet. 

Translators and boosters can be housed on telephone-type poles or 
In concrete block vaults. They cen be remotely operated, end BC ,§ala" 
tlons do cot require the physical presence of a licensed engi' ^er at the 
Instrument site as long as it is under the supervision of the engineer at 
the Mlii tian™;.fcter site and receives the appropriate regular maintenance 



and monitoring* 



CHAPTER IV 



RECBPTICaJ-DlSTRIBUTION SYSTEMS 

A receiving syetem is usisally compose^i of at; aatennat distribu- 
tion and display system mhen used in an institutional situation requiring 
reception In multiple locations within that instl»cuti&*n» 

The systems described herein permit the reception of broad- 
cast programs at schools ^ and the distribution and display of those pro- 
grams for students in classrooms* It will also permit the distribution 
and display of live or recorded ^ locally-produced programs or information* 
IN SHORT, IT IS AT ONCE A BROADCAST RECEPTION SYSTEM AND A CLOSED-CIRCUIT 
TV SYSTEM. 

Antenna System 

This refers to the device which is normally erected on the exter- 
ior (rocf) of a building to catch the **RF** signals emitted by a TV sta- 
tion’s transmitter a number of miles away* For the purposes of this 
discussion, this system will include, also, a UHF-VHF and a 2500mc con- 
verter where necessary* The antenna height and general construction will 
depend on the distance between the transmitter and the receiving antenna 
location and certain line-of-si^t considerations* In general, the fur- 
ther from the transmitter, the higher the antenna required. All antenna 
arrays should be equipped to receive VHF (channels 2-13), UflF (channels 
14-83) signals and where necessary 2500mc signals, (Obviously, if the 
only station in an area were a VHP station, the only antenna array neces- 
sary on the mast would be a VHP antenna array.) 



txsmm 
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One IJHF converter per station (and 25(Khnc converter per 4 channels 
where necessary) should be added to the antenna system* The UHF converter 
should be able to discriminate between adjacent channels from 14 through S3 
for IJHF. It should cost between $90 and $250 for UHF and $5 J-$1,000 for 
2500ms systems. 

The purpose of any converter is to convert a UHF or 2500mc 
frequency signal to permit its reception and display by VHP receivers. 
(All-'shannel receivers, i.e., 2-83, cost approximately $30 more than VHF- 
only receivers and their ability to discriminate between adjacent channels 
is not good at this time.) For this reason, and the fact that there is 
considerable signal loss when UHF is distributed directly, better reception 
quality is provided by having a single unit per transmitting station con- 
vert the UHF (and one par 4 channels 25O0mc) signals to VHF than to have 
it tuned and converted at the individual set. THIS HAT CHANGE RAFIDJLY AND 
RADICALLY NOW THAT THE ALL-CHANNEL lAW IS IN EFFECT. CONCERTED EFFORT ON 
THE PART OF EQUIBIENT MANUFACTURERS HAY BE EXPECTED TO HIPROVE THE QUALITY 
OF UHF SETS AND dIGNAL DISTRIBUTION TECHNIQUES SOON a 

Only one antenna mast will be required per building or per campus 
in the normal situation. Only one converter per UHF channel (one per 
2500mc channels) will fee required per building or per campus where a master 
distribution system is utillz<id. 



Distribution Svaten 

This term refers to the system of coaxial or biaxial wires which 
takers the signal from the reception antenna (or origination device) and 
transports it to viewing locations within roofES of a building. A distri- 
bution system can also interconnect several buildings. And it is recom- 
mended that buildings on a single campus he so connected} however j, the 
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iat^rcssnectioa of buildings of a school district widely separated Is not 
reco'Xioended at this tine for any but thorou^ly necd-docunicnted uses* 

The suggestion here Is not that school districts should not inter- 
connect ell buildings with TV service, but rather that districts should 
contemplate this step only after a thorough study of the problem. The 
2500mc system for low-power trasismission of multiple programs through the 
air is available now. Though the equipment is available, it Is rather 
expensive in educational budget terms and not packaged in the most appro- 
priate form for schools. When the packaging of the equipment is further 
refined (per the suggestions on page 2C of this document), i.t will make 
low-power, multiple channel broadcast service by districts to most school 
sites possible and feasible « This system requires no wires between build- 
ings^ And, it is not impossible that the cable companies and other common 
carriers will offer more attractive rates in the face of the competition 
offered by the 250(hic system. However, the time for districts to inter- 
connect widely separated school sites is not yet here unless there is solid 
justification and strong indication that use of the system will be heavy 
enough to warrant the expenditure for the equipment and its operation. 

What is appropriate for school districts and educational institu- 
tions to contemplate at this time in terms of TV? It would seem important 
that they enter the TV field by planning and iiistalling good quality, solid, 
reliable systems for receiving, distributing within buildings and display- 
ing broadcast TV programs from VHF-UHP and any other proposed local itiiStruc- 
tional TV service such as intra-building film/vldao tape origination. 

There is little doubt that school districts will need to Interconnect school 
sites in the future when the associated technology is priced and packaged 
appropriately. However, if individual buildings are provided with the type 
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of reception, distribution, and display systems suggested herein as a 
first step, the problem of interconnecting buildings as a second step 
in the future vill be simple and, by then, more feasible. 

Building distribution systems should be capable of (1) carrying 
both video and RF signals without major modification after installation; 

carrying up to twelve 712/ different RF programs simultar.<iou8ly; 

(3) carrying the signal to the most distant viewing location in the sys- 
tem without appreciable loss of sigoal; (4) being expanded or extended 
without loss of service to existing Installations and without extensive 

modification of existing systems. 

In those school locations ^ere the ”off-the-air** signals arc 
weak, it will be necessary to boost the signals before they enter the 
distribution system. This can be accomplished with a distribution 
amplifier. This is a small (8** x 10” x 8**) piece of rlectronlc gear. 

It should be capable of boosting RF signals and should cost between 
$123 and $250. Distribution amplifiers may also be necessary in those 
situations where the lengths of the cable runs are extremely long. 

Each room selected as a viewing location should be equipped 
with e junction box at a convenient wall location. This junction box 
should have ficcings to permit the following:^ (1) the plvigglng in to 
the dif/tribution systems of at least two receivers; (2) the reception 
of either RF or video and audio signals; (3) the plugging in of live 
television cameras for the live origination of programs in the room 
and their transmission throughout the system; (4) the inclusion of an 

^Not all of these features need be included in the system at 
the outset of operations or in most K-6 installations; however, the 
capacity to permit sequential additions without major modification 
must be present in the initial installations. 
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IntercoonHinlcation circuit; (5) room I'or expansion » and (6) aell- 
termlnatlon and automatic balancings After the main trunk of the 
distribution system Is installed, It should cost approximately $5C to 
wire each viewing room, including tapping Into the main cable, purchas- 
ing associated materials and installing the junction box. Incidentally, 
all video connectors should be of the riugged UHF t>npe. 

Display System 

This refers to the equipment necessary to accept the signal from 
the distribution system at the junction box, end present it to viewers 
in the form of pictures and sound (e.g., a TV receiver-Konltor of 19”, 
23**, or 27** or a TV projector which would display the Usage on a stand- 
ard motion picture screen of 2 to 10 feet in width)* 

First, with few exceptions, TV projectors are not recommended 
for use in schools at this time* They are too expejusive and the reso- 
lution is insufficient for most instructional purposes* Public agencies 
such as police, fire, or civil defense, however, might find this large 
scale display device useful in spite of its cost and operational limi- 
tations. 

Second, TV receivers-monitors should meet the following minimum 

specifications. They should: (1) have a diagonal screen width of no 

2 

less than 19'*; (2) be capable of receiving VHF channels only; (3) be 
equipped (jeeped) to display both RF and video picture information 

O 

where necessary; (4) have a sound system capable of servicing an 
2 

See paragraph 2, page 27 of this report for an explanation of 
the reason that VHP rather than all-channel receivers are suggested at 
this time. 

^Regular TV receivers cannot display straight video information 
unless they are specially adapted* This adaptation is called '*jeeping.** 
It may cost as low as $1.75 for materials to jeep some sets and as much 
o } $35 to jeep others. This is a serious point to consider in the 
lection of receivers* 
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average classroom with clarity and without distortion /front mounted 
speakers are a most h&re / ; (5) be equlpoed with glare shade over the 
receiving tube or aome device to achieve the same effect; <6) be equipped 
with a povTer transformer circuit; (7) have A«6«C (automatic gain control) 
(8) present a minimum of 300 lines of resolution RF and 600 lines of 
resolution video; (9) be mounted on a wheel-equipped portable stand which 
places the center of the picture tube approximately 60” above the floor 
for secondary classrooms (56” for elementary) and permits adjustment of 
the receiver downward to help eliminate overhead light glare and (10) 
be complete!'/ shock-proof. Purchased in moderately large lots (10 or 
more)., these sets should average $175 each in cost* The range will be 
between $135 and $250^ depending upon intended video applications* 



Permanent wall or celling mounts would be acceptable, too, if 
there are sufficient funds to provide each viewing location with a resi- 
dent TV receiver* It is anticipated, however, that most schools will 
have too few receivers (at least at the outset) to mount them permanently 
and will, of necessity, be forced to mount the receivers so that they may 
be moved from viewing area to viewing area upon demand* 






CHAPTER V 



SCHOOL PLA!?T IMPLICATIONS 

The iuclusloii of television in a school program holds consider- 
able implications for school plant construction* However, it would be 
a mistake to approach the problem of school construction solely from the 
point of view of television* Education is the product of an instructional 
system, not television alone* The components of this system include (1) a 
leaming-communication theory, (2) the classroom instructor, (3) the media 
of mass dissemination /including films, film-strips, radio, and television/ 
(4) the media of individual instruction /including textbooks, and auto^^ 
instructional materials and device^/, and (5) the learner* 

The ultimate objective should be to arrive at the most efficacious 
combination of above components and employ this combination in the 
schools to effect Improvement in instruction and learning* Unfortunately, 
thetv^ is little research-documented guidance for the solution of the 
questions raised here as related to school plant design. 

About the only generalizations that can be made at this time con- 
cerning school plant provisions for the newer media are as follow: 

1* The trend seems to be toward the centralization of instruc- 
tional resources (library materials, films, video tapes, 
audio tapes, etc*). 

2* The trend seems to be toward distribution systems which 

facilitate the * .wuss to learning resources by teachers, 
classrooms and individual students at remote locations. 
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3* !7hC8e two trends would seem to dictate the prevision of 
multipurpose 9 high capacity distribution systems within 
school buildings and school campuses. If distribution 
systems are to be provided, it is desire’^ le to build 
into new school plants conduit of adequate size leading 
from the central learning resource area to all instruc- 
tional spaces in a school plant o 

Most of the ideas concerning school plant modification for the 
inclusion of newer media have come from practitioners in the field and 
the expert judgment of experienced architects. Though these are un- 
doubtedly valuable guidelines, they do not provide the school ada?lnl" 
strator who is faced with the responsibility for making decisions on 
plant construction or modification with the same confident base for 
judgment that data from controlled experimental comparisons would One 
notable exception to this rule has been the research and development sup 
ported by the Educational Facilities Laboratories. Particularly helpihil 
in this area is a series of Case Studies of Educational Facilities, sup- 
ported and published by EPL.^ 

Xt is difficult if not Impossible to make projections concerrdng 
the remainder of the school plant as It rexates to the instructional sys 
tern. School philosophy concerning the grouping of learners and faculty 
will be the determinant of classroom size and composition. Little else 
can be (*aid. 



^Case Studies of Educational Facilities (New York; Educational 
Facilities Laboratories, 1958-1964). 
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pERJONI^L MO ^XNTENANCE 

There is a tendency on tfee pert of school people to downgrade or 
disregard the continuing costs associated with the operation of a school 
TV system. Actually, the non-recurring capital cost for the equipment is 
small in comparison with the continuing operation and maintenance costs. 

Operation Costs 

Ihe main operational cost of a centinuing nature is personnel. 

TV systems do not operate themselves. The system which requires the 
smallest investment in personnel is the simple anfcenna-distribution- 
reception system. Depending on the dissensions of the system, it might 
be possible to contract with private vendors for equipment servicing. 
However, a large district with a sitable system would probably want to 
have at least one full-time repair technician ($6,000-$7,000). When 
simple origination systems such as the overhead TV camera or a tape-film 
chain central are added, a full-time operation and repair technician is 
probably mandatory. When full«*8cale production facilities are added, it 
requires not only the Inclusion of a skilled operating engineer with at 
least one assistant for repair, it requires the inclusioa of production 
personnel such as producer -directors ($7 ,000-$ 10, 000), audio operators 
($5,S00-$7,0O0), switchers ($4,500), cameramen ($4,500-$6,500) , floor 
managers ($4.;500-$6,500), ligistlng technicians ($6,000), etc. When 
broadcast transmission facilities are added, the requirementr are expanded 
to include transmitter engineers ($8,500-$109000), and a chief engineer 
($10,000'»$12,000) with a first class EtO license when the system is stand- 
ard UBF or VHT, These are cootiRulnv, co'its year tifter year. 
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Maintenance 

Maintenance costs vary widely with the initial quality o£ the 
equipment « type of use (stationary or mobile), size of system, and age 
of system* If any generalization at all can be made concerning these 
costs, it would seem to be the rule of thumb that is advanced by several 
major equipment manufacturers. They suggest that maintenance of equip- 
ment can be expected to cost approximately 10% per year of the original 
cost of the equi.pment* Maintenance during the first few years of opera- 
tion will probably run considerably less than 10% and considerably more 
than 10% during thf. final years of equipment life. Incidentally, this 
10% maintenance figure is predicated on the assumption of a 10 year 
average equipment life and the exercise of reasonable care in its use* 



CHAPTER VII 



OuiDCLlNfiS ifuK SOhQOXi ADmNISAKaTOES 

The discussion thus far has tended to place the cart before the 
horse. It has examined a lot of hardware and a little of the instruc- 
tional system. It has assumed (1) that TV can do something for educa- 
tion and (2) that there is a need for TV in schools. Given a particular 
situation, these could be false assumptions. 

The decision to acquire a TV system for a school should begin 
with an assessment of the medium's potential and an analysis of the 
school’s instructional system needs which the medium might serve. Assess- 
ing the potential of TV in any given school situation is a task which can 
be accomplished only by those individuals who are familiar with the charac- 
teristics of the school community and the characteristics of the TV medium 
and are responsible for decisions affecting patterns of school system de- 
velopment. Gene C. Fusco stated the problem thus In an article for School 
Life; 

As yesterday's dream becomes today's reality, the school 
administrator must carefully evaluate the potential of the 
new media in terms of his school program.^ 

A document of this nature and scope cannot suggest precise answers for 
every school situation. However, it can facilitate assessment of the 
medium's potential and identification of school needs by those responsible 
by providing (1) information concerning TV's characteristics and (2) admin- 
istrative questions to ask. 

^Gene C. Fusco, "Technology in the Classroom - Challenges to the 
School Administrator," School Life , March-May, I960, p. 4. (Reprint by 
H.E.W.) 




Characteristicfl of TV 



Television has at least seven characteristics. An understanding 
of these can aid in the selection and assignment of appropriate tasks 
for the medium. 

^ can transport images and sound over vast distances. 

2. TV can multiply the mmber of viewers who can see and 

hear information and it can multiply the nmciber of 
reception points at which it can be seen and heard 
simultaneously. 

3. TV is jggsediate . Information can be transported from 

the point of origin to a multiplicity of viewing 
locations at the instant of its origination. 

4. TV is reproducible . Televised information can be re- 

corded, retrieved, and reproduced at any point in 
time and as often as required. Although film and/or 
kinescope can be used, the video tape process makes 
the entire record, store, retrieve, playback cycle 
an instantaneous one. 

TV magnifies small scale three-dimensional objects to 
the full size of the TV screen. If necessary. 

6. TV can transpose images in a'nuoiber of different wa^'s. 

Negative images can be made positive, contrast can 
be heightened or de-emphasized. Invisible images 
can be made visible through the use of infra-red 
camera pick-up tubes, and images can be Inverted 
to make people or objects appear to stand on theii* 
heads. 

7. TV can juxtapose normally separated objects to demon- 

strate their relationship, or it can Juxtapose 
sight and sound to accomplish the same purpose. 
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Ouestiona to Ask 

Once the characteristics of the medium are understood, it Is 
desirable to ask questions which can help determine the appropriateness 
of the medium in terms of specific tasks* ^hese questions would include 
at least the following: 

1, What do you expect the TV system to do? (Be specific 

in terms of single tasks.) 

2, Under what conditions do you expect it to perform this 

task? 

3. Analyze each piece of equipment intended for purchase 

in terms of (a) what it must do, (b) when, and 
(c) how. 

4. Finally) examine every other conceivable alternative 

for performing the task to be sure that some less 
expensive system might not do it as well or better. 



o 
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CHAPTER VIII 
SUMMARY AND CONCLUSIONS 

This document has attfiaiptcd to establish lay* term specifications 
concevtiiiiR quality standards, coispatibility requireoents, and costs for 
a range of instructional TV system configurations. The information is 
presented as an assist to responsible school officials in planning 
instructional TV facilities for schools located in diverse communities 
and faced with widely varying grades, K«college. No single system will 
be universally applicable to all school situations. It is the respcnsi" 
bility of school officials to assess the requirements for television of 
a given Instructional system. This assessment is best based on (1) an 
understanding of the capabilities of the TV medium, (2) a knowledge of 
the range of system configurations possible, and (3) a knowledge of the 
existing state of the local instructional system. The extent to which 
this document imparts the requisite understanding and knowledge and 
facilltatea this assessment will be the measure of its success. 
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APPENDIX A 



SOURCES OF IMPARTIAL QUALIFIED TV ENGINEERING CONSULTATION 



The folXoviog Is a representative list only. It does not include 

every impartial, qualified TV engineering consultant in the State of 

California. A number of business firms in the State of California provide 

engineering consultation as their primary service. Many are listed in the 

Television Factbook (see the Bloliography, p. 40 for full Information on 

this publicc^.ion.) 

Mr. William D. Britton 
Chief Engineer, KVCR-TV 

1701 So. Mt. Vernon Ave.r San Bernardino, California 

Mr. Gorman Brown 

Chief Engineer, KVlh 

Bok 6, Sacramento, California 

Mr. Hal Kuerschner 

Head, Planning and Development 

Academic Communications Facility 

University of Calif ornia-Los Angeles 

405 Hilgard Ave«, Los Angeles 24, Calif omif:: 

Mr. Robert A. Mason 

Director, Communications Department 

Santa Clara County 

2700 Carol Drive, San Jose, California 
Mr. Glen Pensinger 

Technical Director, Instructioioal TV Center 

San Jose State College 

301 So. 5th Street, San Jose, California 

Dr. Jacob Wiens 
Director, College of the Aiv 
San Mateo College 

1700 West Hillsdale Blvd., San Mateo, California 

Mr. Paul Williams 
Chief Engineer, KQED 

525 Fourth Street, San Francisco, California 




